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A METHOD, A SYSTEM, AND AN APPARATUS FOR USING AND 
PROCESSING MULTIDIMENSIONAL DATA 

FIELD AND BACKGROUND OF THE INVENTION 
The present invention, in some embodiments thereof, relates to a system and a 
method for analyzing a multidimensional patient profile and, more particularly, but not 
exclusively, to a system and a method for analyzing a multidimensional patient profile 
that includes a medical image. 

Systems and devices for visualizing the inside of living organisms are among the 
most important medical developments in the last thirty years. Systems like 
computerized tomography (CT), magnetic resonance imaging (MRI), a positron 
emission tomography (PET), and a single photon emission computed tomography 
(SPECT) scanners allow physicians to examine internal tissues or areas of the body 
that require a thorough examination. In use, the visualizing scanner outputs a 3D 
medical image, such as a sequence of computerized cross-sectional images of one or 
more tissues, which is then interpreted by specialized radiologists. 
It should be noted that other imaging devices and methods are also known, for 
example as disclosed in International patent application Pub. No. WO2006/051531, 
which has been published on May 18, 2006 and incorporated herein by reference. 
This patent application describes an apparatus for radiation based imaging of a non- 
homogenous target area having distinguishable regions therein. The apparatus 
comprises an imaging unit designed to obtain radiation intensity data from the target 
region in the spatial dimensions and one or more other dimensions. The apparatus 
further comprises an image four-dimension analysis unit associated with the imaging 
unit for analyzing said obtained intensity data in the spatial dimension, and the one or 
more other dimensions, in order to map the distinguishable regions. 

Commonly, a patient is referred for a visual scan by a general practitioner or 
an expert practitioner. The 3D medical image is forwarded to and diagnosed by a 
general radiologist who is responsible for the analysis and diagnosis of the medical 
image. The medical images and the diagnosis thereof are sent back to the referring 
practitioner. 

In most hospitals and radiology centers, the 3D medical images are transferred 
to a picture archiving communication system (PACS) before being accessed by the 
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radiologists. The PACS is installed on one or more of computers, which are dedicated 
for storing, retrieving, distributing and presenting the stored 3D medical images. The 
3D medical images are stored in an independent format. The most common format for 
image storage is digital imaging and communications in medicine (DICOM). 
Typically, a PACS network consists of a central server that stores a database 
containing the images connected to one or more clients via a local area network 
(LAN) or a wide area network (WAN) which provide or utilize the images. Web- 
based PACS is becoming more and more common: these systems utilize the Internet 
as their means of communication, usually via a virtual private network (VPN) or a 
secure sockets layer (SSL). The software in thin or smart client is loaded via ActiveX, 
Java, or .NET Framework. Definitions vary, but most claim that for a system to be 
truly web based, each individual image should have its own URL. Client workstations 
can use local peripherals for scanning image films into the system, printing image 
films from the system and interactive display of digital images. Modern radiology 
equipment, modalities, feed patient images directly to the PACS in digital form. For 
backwards compatibility, most hospital imaging departments and radiology practices 
employ a film digitizer. 

Computer aided detection (CAD) systems that assist physicians in diagnosing 
pathological, traumatic, or healthy indications are known. However, these CAD 
system are usually based on fixed expert rules and a closed list of treatments. For 
example, US patent No. 6,188,988 and US patent No. 6,081,786, which have been 
granted on Feb. 13, 2001, disclose systems, methods and computer program products 
for guiding selection of a therapeutic treatment regimen for a known disease such as 
HIV infection, are disclosed. The method comprises providing patient information to 
a computing device (the computer device comprising: a first knowledge base 
comprising a plurality of different therapeutic treatment regimens for the disease; a 
second knowledge base comprising a plurality of expert rules for selecting a 
therapeutic treatment regimen for the disease; and a third knowledge base comprising 
advisory information useful for the treatment of a patient with different constituents of 
the different therapeutic treatment regimens; and generating in the computing device a 
listing (preferably a ranked listing) of therapeutic treatment regimens for the patient; 
and generating in the computing device advisory information for one or more 
treatment regimens in the listing based on the patient information and the expert rules. 
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SUMMARY OF THE INVENTION 

According to one aspect of the present invention there is provided a method 
for analyzing a functional map of at least one tissue of a patient. The method 
comprises managing a plurality of functional maps each being associated with a 
plurality of first biological activity indications, receiving a functional map being 
associated with a plurality of second biological activity indications, identifying a 
matching set of the managed functional maps by matching between the plurality of 
first and second biological activity indications, and using the matching set for a 
member of a group consisting of: an image data acquisition, a diagnosis of the 
received functional map, a classification of the received functional map. 

Optionally, the received functional map is associated with first medical 
information related to the current patient, each the managed functional map being 
associated with second medical information, the matching comprises matching 
between the first and second medical information. 

Optionally, the received and managed functional maps are pixelated. 
More optionally, at least some pixel elements of the received pixelated functional 
map is associated with the plurality of first biological activity indications, at least 
some pixel elements of each the pixelated functional map is associated with the 
plurality of second biological activity indications, the matching being between 
respective pixel elements of the received and managed pixelated functional map. 

Optionally, the method comprises preprocessing the received functional map 
before the matching; the preprocessing comprises a member of a group consisting of: 
registering the received functional map according to at least one of the functional 
maps and denoising the received functional map. 

More optionally, each the first and second medical information comprises a member 
of a group consisting of: a laboratory result, a therapeutic procedure record, a clinical 
evaluation, an age, a gender, a medical condition, identification information, genetic 
information, a patient medical record, a metabolism data, blood pressure, a sensitivity, 
an allergy, a population relevance, an epidemiologic classification, a patient history, 
and a treatment method. 
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Optionally, each the received and managed functional map comprises a 
member of a group consisting of: a positron emission tomography (PET), a PET - 
computerized tomography (CT), a single photon emission computed tomography 
(SPECT), an extracorporeal gamma scan, an extracorporeal beta scan, an 
5 intracorporeal gamma scan, and an intracorporeal beta scan. 

Optionally, each the first and second plurality of biological activity indications 
comprises an uptake level of radiation emitted from a plurality of tracers. 

Optionally, managing the plurality of functional maps comprises at least one 
prototype of a pathological biological activity. 
10 Optionally, at least one of the managed functional map is associated a 

pathological diagnosis, the diagnosis of the received functional map being determined 
according to the pathological diagnosis of members of the matching set. 

Optionally, the managing comprises managing more than 1,000,000 functional 

maps. 

15 Optionally, the matching comprises matching topological similarities between 

the received functional map and at least one of the plurality of managed functional 
maps. 

Optionally, the matching comprises matching common radiation emission 
pattern between the received functional map and at least one of the plurality of 
20 managed functional maps. 

Optionally, the received functional map and at least one of the plurality of 
managed functional maps are kinetic functional maps. 

Optionally, at least one of the plurality of managed fiinctional maps is 
associated with a method of treatment and with a success evaluation thereof, the using 
25 comprises outputting a treatment recommendation according to respective the 
evaluation of at least one member of the matching set. 

Optionally, the method further identify a plurality of biological pathways in 
the received and managed functional maps respectively according to the first and 
second plurality of biological activity indications, the matching comprises matching 
30 the plurality of biological pathways. 

Optionally, the using comprises classifying the functional map. 
Optionally, the using is performed in real time. 
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According to one aspect of the present invention there is provided a system for 
analyzing a functional map of at least one tissue of a current patient. The system 
comprises an input unit configured for receiving the functional map being associated 
with a plurality of first biological activity indications and a database configured for 
5 storing a plurality of functional maps, each being associated with a plurality of second 
biological activity indications. The system further comprises an analyzing unit for 
identifying a matching set of the stored functional maps by matching between the 
plurality of first and second biological activity indications. The matching set is used 
for a member of a group consisting of: an image data acquisition and treatment. 
10 Optionally, the system further comprises an integration module configured for 

preprocessing the functional map, the preprocessing comprises a member of a group 
comprises: registering the functional map according to at least one of the stored 
plurality of functional maps and converting the functional map to a data format of at 
least one of the stored plurality of functional maps. 
15 Optionally, the system further comprises a display unit configured for 

displaying the matching set. 

Optionally, the analyzing unit is configured for weighing member of the 
matching set according to their potential relevance to the received functional map. 
According to one aspect of the present invention there is provided a distributed 
20 system for analyzing a functional map of at least one tissue of a current patient. The 
system comprises a plurality of client terminals each configured for receiving the 
functional map being associated with a plurality of first biological activity indications, 
a database configured for storing a plurality of functional maps, each being associated 
with a plurality of second biological activity indications, and an analyzing unit for 
25 matching between the plurality of first and second biological activity indications. The 
matching is used for a member of a group consisting of: an image data acquisition, a 
diagnosis of the received functional map, a classification of the received functional 
map. 

According to one aspect of the present invention there is provided a research tool for 
30 identifying a trial group. The research tool comprises an input unit configured for 
receiving a set of characteristics defining a patient profile, a database configured for 
storing a plurality patient profiles, an analyzing unit for identifying a trial group by 
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matching between the set of characteristics and the plurality patient profiles, and an 
output unit for outputting the trial group. 

Optionally, each the patient profile being associated with a functional image. 
Optionally, the trial group is a control group. 
Optionally, the set of characteristics comprises at least one first biological 
activity, at least one of the plurality patient profiles comprises at least one second 
biological activity analyzing unit for identifying a trial group by matching between 
the at least one first biological activity and the at least one second biological activity. 

According to one aspect of the present invention there is provided an imaging 
system for capturing a functional image of at least one tissue of a patient. The imaging 
system comprises at least one detector for obtaining a source functional image being 
associated with at least one first biological activity indication, a database configured 
for storing a plurality of reference functional images each being associated with at 
least one second biological activity indication, and an analyzing unit for matching 
between the at least one first and second biological activity indications. The analyzing 
unit is configured for controlling the at least one detector according to the matching. 

Optionally, the functional image depicts a segment of a requested area, the 
controlling comprises maneuvering the at least one detector to capture an additional 
segment of the requested area according to the matching. 

Optionally, the detector comprises a radiation transmitting unit for emitting 
radiation toward the segment; the controlling comprises adjusting the intensity of the 
emitted radiation according to the matching. 

Optionally, the detector is configured for obtaining the functional image, by a 
first modality, selected from the group consisting of a single photon emission 
computed tomography (SPECT) unit, a positron emission tomography (PET) unit, an 
extracorporeal, hand-held gamma scan unit, an extracorporeal unit, hand-held beta 
scan, an intracorporeal gamma scan, an intracorporeal beta scan, an intravascular 
gamma scan, and an intravascular beta scan. 

Optionally, the source functional image is a preliminary image mapping a 
radiation emitted from a first tracer; the controlling comprises outputting a 
recommendation for the injection of a second tracer based on the matching. 

According to one aspect of the present invention there is provided a method 
for obtaining a functional image of at least one tissue of a patient. The method 
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comprises a) receiving a preliminary functional image associated with at least one 
first biological activity indication, b) matching between the at least one first biological 
activity and a plurality of respective biological activities each of a reference 
functional image, and c) outputting a instructions for obtaining an additional 
preliminary functional image according to the matching. 

Optionally, the method further comprises d) obtaining the additional 
preliminary functional image according to the instructions and e) combining the 
preliminary functional images producing a final functional image. 

Optionally, the method further comprises repeating b)-e), the at least one first 
biological activity are taken from the final functional image. 

Optionally, the instructions comprises a member of a group comprises: an 
identifier defining which tracer to use during the obtaining, an identifier defining in 
which concentration to use a tracer during the obtaining, a point of view of at least 
one detector which is used for the obtaining, a region of interest to be imaged during 
the obtaining, and refining the preliminary functional image. 

According to one aspect of the present invention there is provided a method 
for calculating a treatment recommendation. The method comprises a) managing a 
plurality of patient profiles each being associated with a plurality of patient medical 
records, at least one treatment, and an outcome evaluation of the at least one 
treatment, b) receiving a current patient profile being associated with a plurality of 
related medical records, c) identifying a matching set of the managed patient profiles 
by matching between the plurality of patient and related medical records, and d) 
calculating a medical recommendation according to the at least one treatment of 
members of the matching set. 

Optionally, the plurality of patient profiles includes the at least 1,000,000 

patient P rofiles - 
Optionally, each the patient profile having a functional map, each the 
functional map being associated with a plurality of biological activity indications, the 
identifying comprises identifying the matching set by matching between biological 
activity indications of the current patient profile and the plurality of patient profiles. 

Optionally, each the plurality of patient medical records comprises a member 
of a group consisting of: a laboratory result, a therapeutic procedure record, a clinical 
evaluation, an age, a gender, a medical condition, identification information, genetic 
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information, a patient medical record, a metabolism data, blood pressure, a sensitivity, 
an allergy, a population relevance, an epidemiologic classification, a patient history, 
and a treatment method. 

Optionally, at least some of the plurality of patient medical records are 
associated with a time tag indicating a related occurrence or examination time. 

Optionally, each the at least one treatment is associated with a reliability score, 
the calculating comprises calculating the medical recommendation according to the 
reliability score of members of the matching set. 

Optionally, each the patient profile is associated with a current treatment 
record, the identifying comprises identifying the matching set by matching between 
current treatment records of the current patient profile and of the plurality of patient 
profiles, and the medical recommendation comprises a continuation treatment for the 
current patient profile. 

More optionally, the current treatment record profile is associated with a respective 
outcome evaluation. 

Optionally, the method further comprises e) updating the current treatment 
record of the current patient profile with the medical recommendation and the 
respective outcome evaluation with an outcome of a respective treatment and f) 
repeating a)-d) the current treatment record is the updated current patient profile and 
the respective outcome evaluation is the outcome of a respective treatment. 

Optionally, the medical recommendation is a medical recommendation of a 
phase in an ongoing treatment and the outcome is a current outcome of the phase, the 
updating and repeating are performed during the ongoing treatment. 

Optionally, the medical recommendation comprises a request for an additional 
evolution. The method further comprises e) updating at least one of the plurality of 
patient medical records with the additional evolution and f) repeating a)-d) the current 
patient profile being updated with the additional evolution. 

Unless otherwise defined, all technical and/or scientific terms used herein have the 
same meaning as commonly understood by one of ordinary skill in the art to which 
the invention pertains. Although methods and materials similar or equivalent to those 
described herein can be used in the practice or testing of embodiments of the 
invention, exemplary methods and/or materials are described below. In case of 
conflict, the patent specification, including definitions, will control. In addition, the 
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materials, methods, and examples are illustrative only and are not intended to be 

necessarily limiting. 

Implementation of the method and/or system of embodiments of the invention 
can involve performing or completing selected tasks manually, automatically, or a 
combination thereof Moreover, according to actual instrumentation and equipment of 
embodiments of the method and/or system of the invention, several selected tasks 
could be implemented by hardware, by software or by firmware or by a combination 
thereof using an operating system. 

For example, hardware for performing selected tasks according to 
embodiments of the invention could be implemented as a chip or a circuit. As 
software, selected tasks according to embodiments of the invention could be 
implemented as a plurality of software instructions being executed by a computer 
using any suitable operating system. In an exemplary embodiment of the invention, 
one or more tasks according to exemplary embodiments of method and/or system as 
described herein are performed by a data processor, such as a computing platform for 
executing a plurality of instructions. Optionally, the data processor includes a volatile 
memory for storing instructions and/or data and/or a non-volatile storage, for 
example, a magnetic hard disk and/or removable media, for storing instructions and/or 
data. 

Optionally, a network connection is provided as well. A display and/or a user input 
device such as a keyboard or mouse are optionally provided as well. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Some embodiments of the invention are herein described, by way of example 
only, with reference to the accompanying drawings. With specific reference now to 
the drawings in detail, it is stressed that the particulars shown are by way of example 
and for purposes of illustrative discussion of embodiments of the invention. In this 
regard, the description taken with the drawings makes apparent to those skilled in the 
art how embodiments of the invention may be practiced. 

In the drawings: 

Fig. 1 is a schematic illustration of a matching system for analyzing a 
functional map of one or more tissues of a patient, according to an exemplary 
embodiment of the present invention; 
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Fig. 2 is a flowchart of a method for analyzing a pixelated functional map of one or 
more tissues of a current patient, according to an embodiment of the present 
invention; 

Fig. 3 is a schematic illustration of a distributed matching system for 
5 analyzing a medical map of one or more tissues, according to one embodiment of the 
present invention; and 

Fig. 4 is a flowchart for using the matching process that is depicted in Fig. 2 
for refining the functional image, according to one embodiment of the present 
invention. 

10 

DESCRIPTION OF EMBODIMENTS OF THE INVENTION 

Exemplary embodiments of the present invention describe methods and 
systems for calculating a treatment recommendation. These embodiments are based 
on a plurality of reference patient profiles; each includes a plurality of patient medical 

15 records, at least one given treatment, and an outcome evaluation of the given 
treatment. A current patient profile, which is associated with a plurality of related 
medical records, is received and matched with the reference patient profiles. The 
match allows the identification of a matching set that includes members with patient 
medical records that have a certain potential relevance to the patient medical records 

20 of the current patient profile. Each record of the matching set specifies a certain given 
treatment and the outcome thereof. The matching set allows the calculation of a 
medical recommendation according to given the treatments which are specified in the 
matching set. For example, the medical recommendation may be based on the 
identification of a treatment that has a positive outcome evaluation, the most prevalent 

25 positive outcome evaluation, or a combination of the level of success of the possible 
outcome evaluations and/or the prevalence of the possible outcome evaluations. 

Exemplary embodiments of the present invention describe methods and 
systems for analyzing, optionally in real time, patient data, such as a functional map, 
functional image, such as PET and SPECT images, and/or patient profile, of a patient 

30 using a reference database that contain a plurality of reference functional images, 
functional maps, and/or patient profiles. These embodiments allow, inter alia, 
identifying a matching set of functional images, maps, and/or patient profiles from the 
reference database by matching between the patient data and records of a reference 
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database. Such a matching set can be used for identifying, classifying, and/or 
diagnosing pathological indications, which are depicted in the functional image, and 
for alarming and/or notifying the physician about such pathological indications. 
Optionally, the matching set is used for refining the process of acquiring the 
functional image. 

Optionally, the reference database is used for managing a plurality of patient 
profiles. Each patient profile comprises one or more functional images, each as 
defined above and medical information that is related to the patients which are imaged 
in the one or more of the functional images. 

Optionally, the system is used for locally refining the received functional 
image. The received functional image may depict a segment of a certain requested 
area, a preliminary image that depicts partial emissions of one or more tracers, and/or 
an incomplete imaging of a certain area. In such an embodiment, each matching set 
may be used for generating instructions to an imaging system, thereby allowing an 
active vision, optionally as described below. 

Optionally, this refinement allows reducing the number of detectors which are 
needed for capturing the functional image, reducing the computational complexity 
which is needed for reconstructing the received functional image and/or for reducing 
the amount and/or medicaments concentration which are injected to the patient. 
Exemplary embodiments of the present invention are a research tool generates trials 
groups, such as control groups, for experiments, using a using a reference database 
that comprises a plurality of functional images and/or patient profiles. 

Some exemplary embodiments of the present invention describe a method that 
includes managing a plurality of pixelated functional maps, each map or a pixel 
element thereof is associated with a plurality of biological activity indications, such as 
values that represent the emission of one or more tracers, for example radionuclide 
sodium-24 tracers, from one or more tissues. When a pixelated functional map of a 
patient that is associated with a plurality of such biological activity indications is 
received, the managing allows the identification of a matching set that includes 
functional images that record respective biological activity indications. The matching 
set is used for image data acquisition, diagnosing the received functional map, 
refining the received functional map, operating the imaging system that created the 
functional image, and/or for classifying the received functional map. 
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Optionally, as a high computational complexity may be needed in order to 
match between the new functional map and the stored functional maps, a hardware 
architecture that allows heavy processing may be used, optionally as described below. 
Such architecture can be used to reduce the processing time of the matching and/or 
analysis process. 

Before explaining at least one embodiment of the invention in detail, it is to be 
understood that the invention is not necessarily limited in its application to the details 
of construction and the arrangement of the components and/or methods set forth in the 
following description and/or illustrated in the drawings and/or the examples. The 
invention is capable of other embodiments or of being practiced or carried out in 
various ways. 

Reference is now made to Fig. 1, which is a schematic illustration of a 
matching system 100 for analyzing a functional map or a functional image, of one or 
more tissues of a patient, according to an exemplary embodiment of the present 
invention. The matching system 100 comprises an input unit 101 for obtaining one or 
more functional images 104 of one or more tissues of a patient. For brevity, a received 
functional image, which is an output of an imaging system that depicts one or more 
tissues of a patient and/or a received functional map, which is a set of data that 
describes and/or defines biological and/or pathological indications in one or more 
tissues of a patient, are referred to as a source image 104. The system further 
comprises a reference patient database 102 for managing a plurality of functional 
images 105. As used herein, managing a plurality of functional images means hosting, 
searching, manipulating, and/or accessing a plurality of functional images. For 
brevity, the hosted functional images and/or the functional maps are referred to in this 
application as reference images 105. The matching system 100 further comprises an 
analysis unit 103 for matching between the source image 104 and the reference 
images 105. 

In some embedment of the present invention, the matching system 100 is used 
as a CAD system that assist physicians, such as radiologists, in diagnosing 
pathological, traumatic, or healthy indications in the source image 104. The matching 
system 100 assists physicians by leveraging the reference images 105 and additional 
dimensions which are associated therewith, optionally as described below, to identify 
relevant medical cases and their courses/acquisition, methods, treatments, and the 
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like. In such an embodiment, the matching system 100 may assist physicians to 
identify cancerous, juxta cancerous, wounded, and normal tissues. 

Optionally, the matching system 100 is used for automatic diagnosis of the 
patient. Optionally, the matching system 100 is used for alerting a patient, a 
physician, and/or a central server that is used for monitoring patients about a certain 
biological activity and/or inactivity in the patient body. The system may also be used 
as a research tool that allows a researcher to define a control group or a test group, as 

further described below. 

Reference is now also made to Fig. 2, which is a flowchart of a method for 
analyzing a pixelated functional map of one or more tissues of a current patient, 
according to some embodiments of the present invention. 

As described above and shown at 201, the reference patient database 102 manages a 
plurality of reference images each associated with a plurality of biological activity 
indications. Then, as shown at 202, a source image that includes a pixelated functional 
map is received. The source image is associated with a plurality of biological activity 
indications, as further described below. The input unit 101, which may be installed on 
a terminal, such as a personal computer or a server, is designed to receive the source 
image 104 either directly from a medical imaging system or indirectly via a content 
source. A medical imaging system comprises imaging by a modality, such as a PET, a 
PET-CT, a single photon emission computed tomography (SPECT), an extracorporeal 
gamma scan, an extracorporeal beta scan, an intracorporeal gamma scan, an 
intracorporeal beta scan, and output of a camera, such as disclosed in U.S. Patent 
Application No. 11/607,075, filed December 1, 2006; U.S. Patent Application No. 
11/034,007, filed January 13, 2005; U.S. Patent Application No. 09/641,973, filed 
August 21, 2000; PCT Patent Application No. PCT/IL2006/000562, filed May 11, 
2006; PCT Patent Application No. PCT/IL2006/001291, filed on November 9, 2006; 
PCT Patent Application No. PCT/IL2006/000840, filed July 19, 2006; PCT Patent 
Application No. PCT/IL2006/000834, filed July 19, 2006; PCT Patent Application 
No. PCT/IL2006/000059, filed January 15, 2006; PCT Patent Application No. 
PCT/IL2005/001215, filed November 16, 2005; PCT Patent Application No. 
PCT/IL2005/001173, filed November 9, 2005; PCT Patent Application No. 
PCT/IL2005/000575, filed June 1, 2005; PCT Patent Application No. 
PCT/IL2005/000572, filed June 1, 2005; PCT Patent Application No. 
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PCT/IL2005/000048, filed January 13, 2005; and PCT Patent Application No. 
PCT/IL03/00917, filed November 4, 2003; Israel Patent Application No. 172349, 
filed November 27, 2005; and Israel Patent Application No. 171346, filed October 10, 
2005. The contents of all of the above documents are incorporated by reference as if 
fully set forth herein. A content source may be a PACS server, a PACS workstation, a 
computer network, or a portable memory device such as a DVD, a CD, a memory 
card, etc. The content source hosts and optionally allows the access to various 
multidimensional patient profiles, or dimensions thereof. 

Optionally, the source image 104 comprises two or more functional images 
depicting the same tissues in the patient's body. The reference patient database 102 
comprises references images each comprises two or more functional images depicting 
respective tissues in a body of another patient. Optionally, the functional images 104, 
105 are pixelated. The functional images are optionally produced by radioactive 
emission A functional image may be based on radiation emitted from radioactive 
tracers, such as gamma-emitting radiopharmaceuticals, which are injected into the 
body of the patient. The uptake of tracers is different between different tissues and 
between healthy, defective, and tumor tissues. Such an uptake, which is reflected by 
the radiation emitted from each tissue, is used for evaluating a biological activity, 
such as a metabolic activity of body tissue. For example, a functional image may 
image cardiac rhythm or respiratory rhythm, tissue metabolism, blood flow, 
evaluation of coronary artery disease, receptor binding, brain perfusion, and liver 
activity. Other indications of biological activities or inactivities that may also be 
depicted in a functional image may be based on the uptake rate of tracers in the 
related one or more tissues of the patient. Since the uptake rate of tracers is different 
between a healthy tissue and a tumor and is furthermore different between malignant 
and benign portions of a tumor, functional images or maps are of importance in tumor 
localization and volume determination, and especially, localization and volume 
determination of malignant portions of tumors. 

Optionally, the functional image is a 3D medical image or a sequence of 3D medical 
images, such as a sequence of PET-CT, SPECT, and/or Gamma scan images that 
comprises a plurality of voxels. In such an embodiment, the one or more functional 
images provide information about a plurality of biological activities in each voxel of 
the source image 104. For example, each voxel may be associated with the uptake rate 



WO 2008/075362 



PCT/IL2007/001588 



of a number of different tracers, such as iron isotopes, In-Ill chloride, and Tc-99m 
labeled colloids (7-10). This use of multi-dimensional data, covering domains such as 
spatial/organs, variety of tracers, and time variation, allows obtaining properties of the 
underlying biological processes and conclusions related to the clinical condition. 
5 Furthermore, even if a radiation, which is emitted from a certain isotope, has an 
imperfect specificity, the combination of its radiation with radiations of other isotopes 
may have a specificity that allows the agent that receives the outputs of the matching 
system to diagnose the pathology of the imaged tissues in the received source image. 

Optionally, the biological activity or inactivity is documented as a value 
10 representing the interception of rays, such as gamma rays, which are emitted 
indirectly from the respective area, optionally by a positron-emitting radioisotope, 
which is introduced into the body on a metabolically active molecule. 
Each one of the source images is optionally associated with medical information that 
is related to the patient. In such an embodiment, for each of some or all of the 
15 reference images 105 is associated with related medical information of a patient that 
her organs are depicted in the related reference image 105. As used herein, medical 
information means, inter alia, information which is related to the patient, such as 
laboratory results, therapeutic procedure records, clinical evaluations, age, gender, 
medical condition, ID, genetic information, patient medical record, data indicating of 
20 metabolism, blood pressure, patient history, sensitivities, allergies, different 
population records, treatment methods and the outcome thereof, epidemiologic 
classification, and patient history, such as treatment history. Optionally, each one of 
the source and reference images 104, 105 is optionally associated with previous 
and/or current structural and/or functional images of respective one or more tissues. 
25 Optionally each one of the previous images is associated with information that 
indicates a diagnosis thereof, a list of pathological and/or biological indications, and 
selected treatments and/or medicaments. Other important features, such as 3D affine 
transformation descriptors may also be associated with the source image. The input 
unit 1 0 1 is optionally adapted to interface with more than one content source. 
30 Optionally, the input unit 101 preprocesses the source image 104 before it is 
forwarded to the analysis unit 103 and/or stored in the reference patient database 102. 
Preferably, the source image 104 comprises a pixelated functional image that is 
preprocessed according to the requirements of the analysis unit 103. In one 



WO 2008/075362 



PCT/IL2007/001588 



16 

embodiment of the present invention, the pixelated functional image is denoised 
and/or enhanced using commonly known edge preserving filters before it is forwarded 
and optionally stored. 

As described above, the source image 104 may be associated, or allowing the 
5 matching system 100 to associated it, with medical information of a related patient. In 
such an embodiment, each one of the pixelated functional images, which are hosted in 
the reference patient database 102, is also associated with related medical 
information. The reference patient database 102 may also store a number of 
prototypes of pathological biologic activities and/or indications, for example a 
10 pixelated medical map of one or more tissues that depicts an emission of an 
accumulation of radioactive glucose fluorodeoxyglucose (FDG) in an exemplary 
cancerous tissue. 

For brevity, one or more of the reference images 105 and/or medical information, 
which are related to a certain patient and/or a certain patient prototype are referred to 

15 as a multidimensional patient profile. In such an embodiment, each dimension of the 
multidimensional patient profile provides information about a biological activity 
and/or indication in one or more voxels of a functional image or optionally medical 
information that is related to the patient that one or more of her organs are depicted in 
the functional image. For example, a dimension may be a functional image that 

20 images an emission of a tracer from a biological activity of one or more tissues. 

Optionally, the multidimensional patient profile 104, 105 includes a 
pathologic classification, a clinical stage, and optionally a prognosis of such a 
pathologic classification. Optionally, one or more of the multidimensional patient 
profiles 104, 105 are associated with one or more therapies. Each therapy is 

25 associated with a related success rate value. 

Optionally, the pathologic classification or other diagnosis and/or 
classification that is associated with the multidimensional patient profile 104, 105 
and/or included therein is tagged with a reliability score that reflects the skills of the 
agent that provided it, the reliability of the organization which is associated with the 

30 agent, and/or the reliability of the study from which the data is taken. As used herein 
an agent means a physician, a measurement device, a measurement system, an 
imaging device, an imaging system, and an organization means a laboratory, a 
hospital, a medical service, an association of hospitals and/or laboratories, a 
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geographic location of hospitals and/or laboratories, a manufacture of an agent and/or 
the training center that trained the agent. 

Optionally, the reference patient database 102 hosts a plurality of respective 
functional images. In such an embodiment, each voxel of each reference image 105 is 
5 associated with a plurality of related biological activities. In such a manner, the 
analysis unit 103 may match between each voxel of the source image 104 and voxels 
of one or more of the reference images 105, which are optionally respective thereto. 
In an exemplary embodiment of the invention, the reference patient database 102 
hosts more than a 5,000 of functional images each, of an actual patient or a known 
10 and explicit profile. Optionally, each functional image is stored along with medical 
information, optionally as described above, and may be referred to as a 
multidimensional patient profile. Each dimension in the multidimensional patient 
profile is the biological activity in one or more voxels of the functional image or a 
medical information datum. 
15 Optionally, the multidimensional patient profile includes a respective 

structural image, which is optionally registered with one or more of the related 
functional images. The structural image is produced by reflections of penetrating rays 
from the internal tissues of the respective organs of the patient. Such a structural 
image may be produced, for example, by x-ray, CT, ultrasound, and MRI scans, 
20 which provide structural map of the internal tissues of the patient. 

Optionally, the number of multidimensional patient profiles 105, which are 
stored in the reference patient database 102, is greater than 5,000, 50,000, 500,000, 
1,000,000, 10,000,000, 100,000,000, 1,000,000,000, or intermediate values. The size 
of the database may be affected by the standard deviation of the records and the 
25 variance of the records. Optionally, the number of different patients whose has a 
multidimensional patient profile in the reference patient database 102 may be of a 
similar magnitude. Optionally, 5, 10, 100, 1000 or more separately identifiable 
functional images are provided per multidimensional patient profile in the reference 
patient database 1 02. The number of dimensions analyzed in each multidimensional 
30 patient profile may be, for example, 5, 10, 20, 40, 100, 1000, or greater or 
intermediate values. 

The reference patient database 102 is optionally distributed in a number of servers or 
other hosting computing units, for example 10, 50, 100, 1000, or intermediate or 
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greater numbers of hosting computing units. The connections between these servers 
are optionally secured in order to maintain data safely and privacy. Optionally, the 
technical specification of the system varies according to the resolution of the 
functional images, the number of records in the reference patient database, and the 
number and/or distribution of the input units 10 L For example, larger images and 
multidimensional patient profile with more dimensions may need more bandwidth, 
calculating power, and storage. Optionally, in order to increase the robustness if the 
reference patient database, each record is stored more than once, optionally in a 
number of different servers which are optionally distributed in different geographical 
locations. Clearly, by maintaining a number of copies, the degree of data security 
increases and the latency of storing and retrieving the data decreases. 
As described above, the source image may be received with respective medical 
information. This combination may be referred to as a new multidimensional patient 
profile. Optionally, the new multidimensional patient profile is stored for future use. 
Optionally, the input system comprises an integration module for integrating different 
modalities, such as functional and structural images from different imaging systems, 
for example, MRI systems, CT systems, Ultrasound (US) systems, and X-ray based 
systems that contain multiple dimensions and/or markers. Optionally, the integration 
module is designed for converting data format in an automated and/or semi-automated 
manner. The conversation allows the analysis unit 103 to handle data from various 
data sources. Optionally, the integration module is designed for registering the source 
image according to predefined model that has been used for registering the respective 
reference images. Such a registration can substantially reduce the computational 
complexity of the matching process. 

The analysis unit 103 is designed to match between the source image 104, or the new 
multidimensional patient profile 104, and a plurality of respective reference images 
105, or a plurality of multidimensional patient profiles 105, which are stored in the 
reference patient database 102. As shown at 203, after the source image is received at 
the analysis unit 103, a matching set of the reference images is identified by matching 
between the plurality of the first and second biological activity indications. The 
matching allows identifying a set of the hosted multidimensional patient profiles 105 
that a plurality of common biological activities and/or pathogenic indications with the 
new multidimensional patient profile 104. 
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Optionally, the analysis unit 103 gives each member of the matching set a 
potential relevance value that is determined according to the potential relevance 
thereof to the new functional image and/or to the new multidimensional patient profile 
104. Optionally, the potential relevance value is determined according to the 
proximity of the parameters that represent common biological activity indications in 

the members of the matching set. 

The matching between the source and the reference images may be based on 
topological similarities between the source image and the reference images. Such a 
matching allows the agent to identify a matching set of multidimensional patient 
profiles that includes a number of common biological activities and/or indications 
with the patient that is depicted in the source image. The aforementioned matching 
allows the detection of a matching set that have a common radiation emission pattern 
with the source image. For example, in functional imaging of one or more brain 
activities, it is possible to match between emission patterns that may account as 
normal or abnormal functional properties of one or more regions, normal or abnormal 
dependencies between the one or more regions, and pathologies associated with 
malfunctions of biological pathways in the one or more regions. Matching such an 
image emission pattern may be used for classifying the new multidimensional patient 
profile. 

In some embodiments of the present invention, the source and the reference 
images are optionally registered and matched according to known registration and 
matching methods and process. For example, see A. Venot, et al. Automated 
Correction of Patient Motion and Gray Values Prior to Subtraction in 
Digitized Angiography, IEEE Transactions on Medical Imaging, vol. MI-3, no. 4, 
1984, pp 179-186; G. Malandain et al., Matching of 3D Medical Images with a 
Potential Based Method, IRIA, no. 1890, 1993, pp 1-37; L. R. Schad, et al., Three 
Dimensional Image Correlation of CT, MR, and PET Studies in Radiotherapy 
Treatment Planning of Brain Tumors, Journal of Computer Assisted Tomography, 
vol. 11, no. 6, 1987, pp 948-954; B. L. Holman, R. E. Zimmerman, et al., Computer- 
Assisted Superimposition of Magnetic Resonance and High-Resolution Technetium- 
99m-HMPAO and Thallium-201 SPECT Images of the Brain, The Journal of Nuclear 
Medicine, vol. 32, no. 8, 1991, pp 1478-1484; B. A. Birnbaum et al. Diagnosis with 
Fusion of MR, CT, and Tc-99m-labeled Red Blood Cell SPECT Images, Radiology, 
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vol. 181, no. 2, 1991, pp 469-474, which are incorporated herein by reference. 

Optionally, the new multidimensional patient profile 104 and the plurality of 
multidimensional patient profiles 105 include an electrophysiological reading that 
measures an electrical activity of one or more tissues of the related patient along a 
5 period. Optionally, the electrophysiological reading includes one or more 
electrophysiological readings, such as electrocardiography reading, 
electroencephalography reading, electrocorticography reading, electromyography 
reading, electrooculography reading, electroretinography reading, and 
electroantennography reading. 
10 Optionally, the matching between the new multidimensional patient profile 

104 and the plurality of multidimensional patient profiles 105 may include an 
additional or an alternative phase of matching between electrophysiological readings. 
Such a matching allows the user to identify a matching set that includes 
multidimensional patient profiles that have electrophysiological readings, which are 
15 substantially similar to the electropltysiological readings of the probed patient. 

It should be noted that an arrhythmia, such as atrial fibrillation, one or more ectopic 
regions in the heart, an ischemia, changes in existence of biochemical channels which 
are part of the electrical conduction system, for example connexin-42, and/or changes 
in the activity and/or concentration of intracellular and intercellular calcium handling 
20 proteins, usually have a known electrocardiography reading pattern. 

The aforementioned matching allows the detection of a matching set of 
multidimensional patient profiles that have a common electrophysiological reading 
with the new multidimensional patient profile. Such a common electrophysiological 
reading may be used for classifying and/or diagnosing the new multidimensional 
25 patient profile and/or alarming the user of the matching system 100 about a possible 
detection of one or more pathologies which have been identified in members of the 
matching set. 

In one embodiment of the present invention, the source and at least some of 
the reference images are four-dimensional (4D) medical images of an organ, such as 
30 the heart. A 4D medical image is a data set composed of a time-series of 3D medical 
images that reflects the behavior of the depicted tissue during a certain period. In such 
an embodiment, the reference and the source images, which may also be known as 
kinetic images, may be correlated before they are matched by the analysis unit 103. 



WO 2008/075362 



PCT/IL2007/001588 



21 

Matching a 4D medical image may be important in organs such as the heart wherein 
the shape of the organ substantially change over time and can provide information 
about the pathological level thereof. 

In such an embodiment, the matching that is performed by the analysis unit 103 may 
5 be performed with respect to the time domain. Such systems, methods, and associated 
tools may be applied to cardiology, oncology and brain imaging with novel imaging 
systems, including for example with the nuclear imaging technology presented by 
Spectrum Dynamics in International Application No. WO2006/051531 published on 
1 8/May/2006 that is incorporated herein by reference. 
10 As described above, each one of the multidimensional patient profiles 104, 

105 may comprise medical information, such as medical history, about a related 
patient. Such information, as described above, may comprise personal information 
about the patient, such as his or her age, gender, and physical condition at the time the 
scan has been held. As the differences between biological indications of patients with 
15 different medical condition and/or history are substantial, such information may be 
important, in some embodiments, in order to output efficient recommendation, 
treatment guidelines, or matching set that can be used by the physician, optionally as 
described below. For example, it is clear that low red and/or white blood cell count 
has different meaning if the patient is treated with chemotherapy for cancer or not. 
20 Optionally, an initial diagnosis, which is performed by an agent or attached to 

the new patient profile, is also included. Such medical information may also be used 
as another dimension in the multidimensional patient profile 104 for the analysis of 
the source image, as described below. 

Optionally, the matching that is performed by the analysis unit 103 is based on 
25 processing the data in the multidimensional patient profiles 104, 105. Optionally, the 
analysis unit 103 processes the data in order to detect interactions and/or complex 
biological processes that may last for a certain period. For example, the analysis unit 
103 may correlate between a timeline that describes the variability of one or more 
biological and/or pathological indications in the new patient profile and a respective 
30 timeline in the multidimensional patient profile which are hosted in the reference 
patient database. 

Optionally, the measuring includes applying one or more of a variety of 
statistical and network analysis techniques to one or more dimensions of the 
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multidimensional patient profile. Such an analysis may include an analysis of gene 
expression, proteomics, transcriptomics, gene regulatory network, metabolic 
pathways, and/or cellular signaling. For example, the analysis unit 103 may measure 
an absolute concentration of proteins and/or messenger ribonucleic acid (RNA) of a 
5 specific type and a specific state, such as phosphorylated mRNA, glycated mRNA, 
and various protein conformations. The detected and/or measured data is matched 
with respective interaction and/or measurements in the multidimensional patient 
profiles 105 of the reference patient database 102. 

In such an embodiment, a multidimensional patient profile includes sequential data of 
10 biological activities that is optionally based on dynamic and/or static properties of one 
or more tracers. The biological activities may have time dependency among them. For 
example, an uptake of one tracer that is followed by an uptake of a subsequent uptake 
of another tracer may be indicative to the existence of a time-dependency between 
two biological activities and potentially to the understanding that one biological 
15 activity is the cause and/or a part of the cause of another biological activity and may 
be associated with a certain pathological indication of the patient. Optionally, the data 
in the reference patient database 102 is arranged in data tables, which support the 
aforementioned measurements and interactions. 

Optionally, the reference patient database 102 hosts at least 5,000 multidimensional 
20 patient profiles. Each one of the multidimensional patient profiles comprises 
information about the patient from various evaluation and imaging systems and 
agents, such as one, two, three, four or more of epidemiologic, genetic, functional, 
chemical, and treatment related information. Matching the new multidimensional 
patient profile 104 with the multidimensional patient profiles 105 may yield one or 
25 more matching sets. Each member of a certain matching set has a combination of 
biological activities and/or indications that is common to all the members of the 
certain matching set. The relation between the biological activities and/or indications 
in this combination may not be obvious to the common physician or even known from 
the medical literature. Thus, the matching system 100 that optionally automatically 
30 match between the new multidimensional patient profiles 104 and the 
multidimensional patient profiles 105 can detect combinations that include relations 
between various biological activities which are not obvious or known to the agent that 
diagnoses the patients with the new multidimensional patient profiles 104. 
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As the matching is performed with a large scale of multidimensional patient profiles, 
fuzzy logic methods may be used for identifying the matching set. As commonly, 
known fuzzy logic is derived from fuzzy set theory dealing with reasoning that is 
approximate rather than precisely deduced from classical predicate logic, see Klir, 
George J.; St Clair, Ute H.; Yuan, Bo (1997). Fuzzy set theory: foundations and 
applications. Englewood Cliffs, NJ: Prentice Hall. ISBN 0133410587 and Klir, 
George J.; Yuan, Bo (1995). Fuzzy sets and fuzzy logic: theory and applications. 
Upper Saddle River, NJ: Prentice Hall PTR. ISBN 0-13-101171-5, which are 
incorporated herein by reference. 

As described above and shown at 204, after the source image is received at the 
analysis unit 103, a matching set of the reference images is identified by matching 
between the plurality of the first and second biological activity indications. 
Optionally, the matching is performed between predefined ranges which are set 
around the values given at the multidimensional patient profile 104. As described 
above, the multidimensional patient profile 104 comprises different values that 
represent medical information and biological indications which are related the patient. 
In such an embodiment, as the matching is between predefined ranges and not 
according to discrete values the intersecting group may include profiles of patients 
which are not exactly as the profile of the current patient. 

Optionally, the matching of each one of the values and/or the ranges of the 
patient profile is weighted according to an estimation that reflects the importance. For 
example, a potential relevance between biological indications such as hemoglobin, 
hematocrit, and/or iron level measurements may receive a higher weight than the 
weight that is given to the height or the gender of the patient. 

Optionally, a weight is given to a ratio or any other function that is based on a 
number of values and/or the ranges of the patient profile. For example, the ratio of 
hemoglobin weight to hematocrit is given with a high weight. Such a ratio 
distinguishes the normally colored cells from paler cells to classify different anemias 
and aid in determining cause. 

Optionally, the weights are dynamic and depend on other values such as the 
treatment that is given to the patient, the age of the patient, his medical history, and/or 
his medical condition. 
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As shown at 204 ? after the matching set has been identified it is used for image 
data acquisition, diagnosis of the source image, calculation of treatment guidelines, 
and/or classification of the source image. The matching set may comprise 
multidimensional patient profiles of patients with similar biological activities and/or 
indications that receive successful treatments and with multidimensional patient 
profiles of patients with similar biological activities and/or indications that receive 
unsuccessful treatments. Such matching sets may be useful for allowing the physician 
to select one or more method of treatments, to optimize and/or to reduce the radiation 
doses to which the patient is exposed, and to optimize and/or to reduce a medicament 
dose that the patient receives. 

Optionally, a reference patient database 102 with more dimensions allows the 
matching of more combinations of different dimensions and/or interactions between 
different biological activities. Such a matching may be used for detecting 
combinations and interactions, which are not intuitive or based on the known studies 
and/or tests. Such a multidimensional data analysis may be performed using 
differential equations and/or control theory methods, as applicable to dynamic 
systems such as a biological entity, for example the human body. 

As described above, the matching system 100 is designed to receive a source 
image and optionally medical information from an imaging system and/or a storage 
system and to match it with the reference images and/or other records of the reference 
patient database 102. As the functional image is optionally matched with large scale 
of multidimensional patient profiles and optionally processed and analyzed for the 
identification of complex biological processes that may last for a certain period, the 
quality of thereof may be relatively low, for example a functional image with high 
levels of noise. Optionally, the matching system 100 allows using imaging cameras 
with a relatively low number of detectors, such as a hand-held imaging camera that is 
designed for capturing images during a data-responsive scanning, to perform a real 
time reconstruction, and to determine in real time whether additional data is needed to 
achieve a match, as described above. 

Optionally, the analysis unit 103 uses information that is found in the 
matching set to complete, to denoise, to calibrate, and/or to change areas in the 
received source image. 
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It should be noted that using such a matching system 100 may assist 
particularly in standardizing the analysis of functional images and generally in 
standardizing the analysis of multidimensional patient profiles. As commonly known, 
not all the physicians have a common set of guidelines for diagnosing a functional 

5 image or many other variants of a patient profile. For example, while a certain 
physician checks the hippocampus region for diagnosing early Alzheimer's dementia, 
another physician may check other regions of the brain, such as the medial temporal 
lobes and the anterior cingulate. In particular, such the matching system 100 may be 
used for assuring that certain biological activities and indications are probed 

10 whenever a functional image or any other variant of a patient profile is diagnosed 
and/or classified by a physician, such as a general radiologist. 

Optionally, the reference patient database 102 is used by the analysis unit 103 
for classifying pathological indications that have more than one visible and/or 
measurable characteristics and not a clear surrogate marker. Optionally, the reference 

15 patient database 102 may be used for detecting and/or anticipating the occurrence of a 
heart failure. Such a detection and/or an anticipation may by based on various 
biological activities which are documented in the multidimensional patient profiles, 
including but not limited to echocardiography, blood tests, cardiac mapping, which is 
optionally isotope based, anatomical information, for example from CT and/or 

20 angiography procedures, quality of life questionnaires, electrophysiology parameters, 
etc. 

In one embodiment of the present invention, the matching system 100 is used 
for solving an inherent problem of the SPECT image analysis. A 3D imaging system, 
such as SPECT system, assesses a relative decrease in the uptake of a tracer in a 

25 certain region by comparing the uptake thereof with the uptake of other regions. The 
uptake is determined according to the rate of reduction in the emission flow. Such a 
comparison may be used for detecting regions with stenosis that is relatively high in 
relation to other regions. It is more difficult, and sometimes impossible, to detect 
milder stenosis in other regions of the functional image. As described above, the 

30 analysis unit 103 is designed for matching a SPECT image with other images. In such 
an embodiment, each region in the image is compared with respective regions in other 
SPECT images. In such a manner, the uptake of one region is matched against the 
uptake in a respective region and not against the uptake of other regions in the same 
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image. Such a matching may provide pathological information that would have gone 
unnoticed in a commonly used diagnosis. It should be noted that a comparison, such 
as the aforementioned comparison, is between absolute values taken from respective 
regions and therefore provide a more accurate outcome than the commonly practiced 
comparison that is performed between relative values taken from different, unrelated 
regions. 

Reference is now also made to Fig. 3, which is a schematic illustration of a 
distributed matching system 100 for analyzing a medical image and/or a map of one 
or more tissues, according to one embodiment of the present invention. The matching 
system 100 comprises the input unit 101, the reference patient database 102, and the 
analysis unit 103 which are depicted in Fig. 1. However, in Fig. 3, the system is a 
distributed system that comprises a number of input units 101 and optionally a 
distributed reference patient database 102. In such an embodiment, each input unit 
101 may be installed or accessed via a different client terminal, such as a personal 
computer, a Smartphone, a personal digital assistant (PDA), and a laptop. The input 
units 101 are connected, via a computer network 200, such as the Internet, to the 
reference patient database 102. The reference patient database 102 is optionally 
distributed among a plurality of different storage devices, such as a plurality of 
servers 102. The input units 101 and the storage devices of the distributed reference 
patient database 102 are connected to the analysis unit 103 via the computer network 
200. 

In such an embodiment, each one of the client terminals 101 may be used for 
adding a new patient profile 104 to the reference patient database 102 and/or for 
forwarding it to the analysis unit 103 for analysis, for example as further described 
above. 

Optionally, the matching system 100 is connected to one or more user 
interfaces (UIs), which are optionally installed in one or more of the client terminals 
101. Each UI allows one or more of the users to extract statistical information from 
the reference patient database 102. Such a UI may be used for producing improved 
understanding of the biological processes. Optionally, the UI allows the user to 
identify and to analyze biological pathways, cell processes, and cellular circuits based 
on the match between the new multidimensional patient profiles 104 and the 
multidimensional patient profiles 105. 
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Optionally, the UI is designed to display the output of the analysis unit 3. 
Optionally, the analysis unit 3 outputs a list of the matching multidimensional patient 
profiles. Optionally, the list is sorted according to the potential relevancepotential 
relevance values of the matching multidimensional patient profiles. 

5 As described above, the new multidimensional patient profiles 104 may be 

matched with a matching set that comprises multidimensional patient profiles, which 
have been classified as having biological activities and/or indications of one or more 
pathological diagnosis. Optionally, the analysis unit 103 generates a complete tree of 
the one or more pathological diagnosis and/or one or more suggested treatments for 

10 each one of the pathological diagnosis and forward it for a display at the client 
terminal from which the new multidimensional patient profiles 104 have been 
received. Optionally, the tree is weighted according to the prevalence of a certain 
match and/or the prevalence of a certain diagnosis in the matched multidimensional 
patient profiles. 

15 In such a manner, the physician receives a graphical display, such as a tree, 

optionally weighted, of possible diagnosis and suggested treatments. As described 
below, the suggested treatments may also be weighted, shown the physician the 
statistic of the treatment success. 

As depicted in Fig. 3, the matching system 100 comprises a plurality of 

20 distributed client terminals, which are optionally located in different locations, for 
example in different diagnostic imaging centers (DICs). In such a manner, the system 
allows physicians and researchers from different locations to use the same analysis 
unit 103 and the same reference patient database 102 for diagnosing and/or classifying 
a new functional image and/or a new multidimensional patient profile. The system 

25 assures that these functional images and/or new multidimensional patient profiles are 
matched against the same multidimensional patient profiles, regardless to their origin. 

Optionally, as described above, the matching system 1 00 is used as a research 
tool. Optionally, the UI allows a user to define search indicia with one or more and/or 
biological activities or expressions thereof. The UI instructs the analysis unit 103 to 

30 search for a match between the search indicia and the plurality of multidimensional 
patient profiles. Such a research tool 100 may be used for improving the 
understanding of the biological processes which are defined in the search indicia. 
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Optionally, the research tool 100 allows the user to define a genetic 
population, an environment, an age, a gender, a medical condition, etc. In such a 
manner, the user may define a test group for an experiment. Optionally, the research 
tool 100 allows users to upload data of test groups, which have been used in a certain 
experiment and/or study. In such a manner, an outcome of a future experiment, such 
as a sequential experiment, can be easily compared with the uploaded data of any test 
group. As the uploaded data is related to a number of different trials and studies, the 
analysis unit 103 may combine the results of several studies that address a set of 
related research hypotheses, generating a match, a classification, an alarm, or a 
diagnosis that is based on a meta-study, in which as many patients as possible 
participates. 

As, in some embodiments of the invention, the reference patient database 102 
is greater than 500,000, 1,000,000, 10,000,000, 100,000,000, 1,000,000,000, or 
intermediate values, numerous control and/or test groups may be defined for 
supporting specific combination of biological activities and/or medical information. 
For example, where A, B, and C denote different tracers, the matching system 100 
may support a combination of an analysis with two tracers A+B, a combination with 
two tracers A+C, and a combination with two tracers B+C. As the number of potential 
tracers expands, more combinations may be possible and the number of documented 
pathologies increases. It should be noted that such an embodiment may be used for 
reducing the radiation to which a patient is exposed during a diagnosis process. The 
analysis may allow a physician to diagnose a biological activity based on a match 
with multidimensional patient profiles that has the same combination of tracers as the 
new multidimensional patient profile, and not based on the injection and the imaging 
of one or more additional tracers. 

Optionally, the matched matching set is used by the physician to determine 
which additional examination is needed. As described above, the matching set 
includes patient profiles that have one or more characteristics, such as biological 
indications and/or medical information, in common with the profile of the patient. A 
segmentation of the matching set's members according to characteristics thereof, 
which are not in common with the characteristics of the new patient profile, can 
indicate which additional data is needed in order to evaluate more accurately which 
treatment should be given to the new patient. For example, if one segment of the 
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matching set includes patent profiles of members with an indication of normal 
hemoglobin and non-pathologic diagnosis and another segment of the matching set 
includes patent profiles of members with an indication of low hemoglobin and a 
pathologic diagnosis the physician receive an indication that an hemoglobin level test 
is needed in order to diagnose the new patient more accurately. 

Optionally, the matching system 100 is used as an adaptive system for 
instructing an agent during a medical operation. In such an embodiment, the agent 
constantly updates and/or reenters the new patient profile that is matched by the 
matching system 100. The matching system 100 reanalyzes the updated new patient 
profile and provides the physician with a new, optionally more accurate, matching set 
and/or treatment recommendation. In such a manner, a physician may use the 
matching system 100 to predict the outcome of possible outcomes of different 
operational actions during a medical operation. 

It should be noted that matching the new multidimensional patient profile 104 
with records of a database that hosts thousands of multidimensional patient profiles 
can substantially reduce the standard deviation of the matching set. The more 
multidimensional patient profiles are stored in the database the more the members of 
the matching set have in common with the new multidimensional patient profile 104. 
The reference patient database 102 comprises data that describes and/or depicts 
pathological biological activities and/or indications optionally in association with 
medical information. These records allow identifying a matching set that has members 
having one or more common characteristics with the new multidimensional patient 
profile 104. Such one or more common characteristics may not be clear or known 
from the known studies and/or tests. The matching is done between absolute values 
and based on real data that is taken from real patients and not based on processed 
models that usually cannot accurately reflect dynamic statistical data that is optionally 
constantly changed and updated with new records. 

For example, the reference patient database 102 is uploaded with data 
collected from trials that has been performed by imaging simultaneously or 
sequentially a large variety of tracers, which may be referred to as a cocktail, trials 
that has been performed on different populations, and trials that has been performed 
on patients with medical information. Such data may be collected either from various 
studies or during the ordinary course of practicing medicine. 
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In such a manner, the accuracy of the matching substantially increases. If, for 
example, an uptake of a tracer is an indication of a certain biological activity has a 
specificity of -10%, the matching of the uptake of more tracers can provide a higher 
specificity of ~1 %. 

5 Optionally, the reference patient database 102 is connected to other medical 

databases and can match between the multidimensional patient profiles and records 
from the other medical databases. Optionally, a multidimensional patient profile may 
be based on data from other medical databases. 

In an exemplary embodiment of the invention, a system is provided to store 

10 and analyze all such data. It should be noted that such an uploaded data may be used 
for analysis, classification, alarming, and/or diagnosing, optionally as described 

above, and not only for research. 

Optionally, the multidimensional patient profiles comprise a status record that 
describes the health of the related patient. If the patient has been diagnosed by the 

15 matching system 100 and/or by a physician as unhealthy patient, the status record may 
define an impairment of health or a condition of abnormal functioning of the patient 
or of one or more of the patient tissues. The multidimensional patient profiles 
comprise a record that describes and/or defines the treatment the patient received and 
a value, such as a weigh value, that defines the effectiveness of that treatment. 

20 Optionally, the analysis unit 103 is designed to suggest a therapy to the patient with is 
documented in the new multidimensional patient profile. In such an embodiment, the 
analysis unit 103 identifies a matching set of members having one or more 
dimensions in common with the new multidimensional patient profile. The 
dimensions may be medical information and/or a topological potential relevance 

25 between related functional images, optionally as described above. Optionally, the 
analysis unit 103 identifies which therapy has been used most successfully for 
recovering the members matching set, optionally using the aforementioned weight, 
and output a therapy suggestion or a list of weighted therapy suggestions based 
thereupon. Optionally, the analysis unit 103 outputs the list of weighted therapy 
30 suggestions and/or the members of the intersecting list to a display at the client 
terminal from which the functional image and/or the new multidimensional patient 
profile has been received. 
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It should be noted that though the multidimensional patient profiles 104, 105 
may comprise information about the diagnosis that defines the impairment of health 
or the condition of abnormal functioning of the patient, the analysis unit 3 may ignore 
that information. In such a manner, the analysis unit 103 may output a therapy 
5 suggestion or a list of weighted therapy suggestions based on medical measurements 
only, without combining any opinions and/or conclusions of physicians or the like. 

Optionally, a dimension of the multidimensional patient profiles 104, 105 is 
weighted. In such a manner, common parameters may effect the suggestion according 
to a weight that is associated therewith. 
10 As described above, the system allows the matching of multidimensional 

profiles. Such a matching may require high computational complexity. In order to 
provide a short response time for analyzing, classifying, and/or diagnosing requests, 
the aforementioned matching is performed using a processing unit that has improved 
processing abilities in relation to the local processors of each one of the client 
15 terminals. Optionally, the central processing unit includes multiple processing units 
that combines a tightly coupled parallel architecture and/or in a loosely coupled 
distributed architecture. 

Optionally, the response time of the central processing unit allows the 
matching of between the source image and the reference images and/or the new 
20 multidimensional patient profile 104 and the records of the reference patient database 
102 in real time. In order to provide such a response rate, the multiple processing 
units may be processors with high processing capacity. Optionally, the multiple 
processing units are adapted to access large amounts of data. Optionally, each one of 
the multiple processing units has a multiple data bus, preferably 64-bit or 128-bit 
25 processing power, an arithmetic logic unit (ALU), and wide range of fast I/O 
channels. 

Optionally, the system comprises a maintenance module that includes a 
control mechanism for data quality and data management in order to assure the 
reliability and availability of the reference patient database 102. Optionally, the 
30 maintenance module assures that the records of the reference patient database 102 are 
kept confidential, inter alia, in order to assure the privacy of the documented patient. 
Optionally, the maintenance module scores the quality of each record or batch of 
records that are uploaded to the reference patient database 102. 
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As described above, the input unit 101 optionally receives a source image that 
comprises a functional image, as shown at 104, and forwards it for processing by the 
analysis unit 103 in real time. In one embodiment of the present invention, the 
matching system 100 is used for allowing an imaging system to have active vision. As 
5 used herein, an imaging system with active vision means an imaging system that is 
able to interact with the imaged scene by altering its viewpoint rather than passively 
observing it, and by operating on sequences of images rather than on a single frame. 

Reference is now made to Fig. 4, which is a flowchart for using the 
aforementioned matching process for refining the functional image, for example using 
10 an active vision method, according to one embodiment of the present invention. 
Optionally, blocks 201-204 are similar to the blocks described in Fig. 2. However, 
Fig. 4 further depicts blocks 401-404 and the received source image comprises 401 is 
a preliminary functional image and not a final functional image. As depicted, after the 
received preliminary image is received, a matching set is identified, optionally as 
15 described above. Then, as shown at 204, a recommendation and/or is calculated and 
used for refining the image and/or a diagnosis that is based on the recommendation, as 
shown at 402, As shown at 403, the depicted process is repeated as long as the refined 
image and/or the patient profile diagnosis are not final or for a predefined number of 
iterations. Optionally, an image is classified as final according to user instructions, the 
20 identification of a matching set having a predefined size, and the like. 

Optionally, such a process is used for repositioning the radiation detectors of 
the imaging system or determining the scanning pattern thereof, thereby improving 
the acquisition of parameters such as energy resolution, field of view, and/or scan 
pattern. The matching set, which is produced by the analysis unit 103, comprises a 
25 number of images that depicts respective tissues and optionally neighboring tissues. 
These images depict areas in which there may be irregular biological indications 
and/or pathological indications. Optionally, the analysis system identifies these 
irregularities by matching the members of the matching set with a model of a normal 
image and directs the radiation detectors of the imaging system toward these areas. 
30 Optionally, such a process may be used for generating a continuous motion or 

step-wise motion for a set of detectors. As described above, the preliminary functional 
image is matched with a plurality of reference images. Such a matching may reduce 
the amount of radiation to which a patient is exposed, optionally by reducing the size 
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of the area that is imaged. For example, if the matching set comprises one or more 
reference images with a certain pathological indication in a certain area, the analysis 
unit 103 outputs a refinement recommendation that directs the detectors toward 
another area that allows the analysis unit 103 to determine how to diagnose the 

pathological indication. 

Optionally, a certain area is imaged using a limited number of detectors that 
sequentially scan sub-areas thereof. In such an embodiment, the preliminary 
functional image, which is received at 202, is an image of one of the sub-areas. By 
analyzing the acquire data at a certain given time point, the matching set is used as 
shown at 203 and the next sub-area to be scanned is defined for the next time point. 
Such a closed loop imaging may be performed in a magnitude of scale of minutes, 
seconds, and fractions of seconds, such as l/100th or l/1000th of a second. Such an 
embodiment allows the detection of an onset of a biological activity, such as an 
arrhythmia or a brain activity, and may be used for adapting the scanning pattern 
according to the propagation and development of the onset. 

In order to facilitate such an active vision, the reference images may include 
preliminary functional images, which are partially reconstructed images that have 
been taken during the acquisition thereof and/or of one or more segments of a certain 
area which is respective to the probed area. 

Such an embodiment allows the imaging of a complex static scene in 
nonuniform resolution, thereby reduces the computational complexity of the imaging. 

As described above, the process that is depicted in Fig. 4 allows refining the 
final functional image, according to one or more preliminary functional images. Such 
a refinement may be understood reconstructing certain regions of interest (ROIs) of 
the final functional image to higher resolution and other ROIs to lower resolution, 
thereby reducing the scanning time and/or the radiation dosages. It should be noted 
that resolution may be understood as a spatial resolution, a temporal resolution or 
both. The functional image reconstruction may require an analysis of intensities or 
other parameters which are associated with intensities in a high numbers of variables. 

Optionally, the reconstruction is performed in a voxel-by-voxel approach. The 
reconstructed variables are analyzed, fixed, and then further analyzed in a set of 
repeated steps, for example as depicted in Fig. 4. A sub-group of voxels is selected, 
the voxels 1 values are refined, and the process is reiterated with other sub-group. In an 
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exemplary embodiment of the invention, this approach is implemented using a 
parallel processing architecture, for example, reconstructing different voxels in 
parallel. 

In an exemplary embodiment of the invention, the refinement recommendation 
includes instructions that define which ROI to scan next. Optionally, the refinement 
recommendation is based on an analysis that is provided from a matching set that 
suggests progression in patients with similar patient profile. 

Possibly, the computation power that is used to analyze such a progression in 
real-time is high and may require a specialized computational system architecture. As 
described above, the analysis unit 103 may comprise a processing unit that includes 
multiple high speed CPUs and/or data processing systems (DPSs) that implement 
multiple data buses and/or 64bit, 128bit, and/or stronger CPU architectures. 

Optionally, the refinement recommendation may be a selection of a new 
viewpoint and/or view parameters for one or more of the aforementioned detectors. 

Optionally, the reference patient database 102 hosts a probability matrix, such 
as probability vector that define the probability that a photon emitted from points in 
space would be detected by the detector for each viewpoint. Such probability matrixes 
are used as part of the algorithms for estimating the detected photon counts from 
estimated intensities, and for other algorithmic steps. 

Optionally, the reconstruction includes reconstruction of parameters associated 
with time- varying biological processes. In such an embodiment, some of the 
processes may require non-linear modeling of the process. In one embodiment, the 
matching system 100 allows the reconstruction of these parameters in real time, 
allowing a medical team to diagnose a patient or the progress of a therapeutic 
procedure immediately. 

Optionally, the matching system 100 is designed to optimize the number of 
views which are necessary to obtain enough information for imaging by identifying 
when and/or where to acquire a certain preliminary image. As mentioned above, a 
certain biological activity may be an outcome of another biological activity. In such 
an embodiment, the biological activities that provide pathological indications may 
appear in a sequential manner and therefore the ROI should be defined in different 
locations at different time slots. Furthermore, if the reconstructed parameters are 
kinetics parameters, such as order of reaction, kinetic rate constant, apparent, intrinsic 
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and diffusional activation energies and activation energy (Ea), the scanning pattern is 
planned according to an anticipated time curve. Optionally, the anticipated time curve 
is adjusted in real time. 

In an exemplary embodiment of the present invention, the amount and/or complexity 
5 of the data that is acquired is reduced to enable easier image processing, image 
reconstruction, and/or categorization of the disease process. Information 
maximization and need to reduce complexity of procedure may be addressed in this 
approach. It may further allow reducing the volume of the relevant and essential data 
that is needed for making efficient use of resources, such as computational and/or 
10 storage resources. 

It is expected that during the life of a patent maturing from this application many 
relevant systems and devices will be developed and the scope of the term a voxel, a 
pixel element, a patient profile, an imaging device, CT, MRI, and SPECT are intended 
to include all such new technologies a priori. 
15 The terms "comprises", "comprising", "includes", "including", "having" and their 
conjugates mean "including but not limited to". This term encompasses the terms 
"consisting of 1 and "consisting essentially of. 

As used herein, the singular form "a", "an" and "the" include plural references unless 
the context clearly dictates otherwise. 

20 It is appreciated that certain features of the invention, which are, for clarity, 

described in the context of separate embodiments, may also be provided in 
combination in a single embodiment. Conversely, various features of the invention, 
which are, for brevity, described in the context of a single embodiment, may also be 
provided separately or in any suitable subcombination or as suitable in any other 

25 described embodiment of the invention. Certain features described in the context of 
various embodiments are not to be considered essential features of those 
embodiments, unless the embodiment is inoperative without those elements. 

Although the invention has been described in conjunction with specific 
embodiments thereof, it is evident that many alternatives, modifications and variations 

30 will be apparent to those skilled in the art. Accordingly, it is intended to embrace all 
such alternatives, modifications and variations that fall within the spirit and broad 
scope of the appended claims. 

All publications, patents and patent applications mentioned in this 
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specification are herein incorporated in their entirety by reference into the 
specification, to the same extent as if each individual publication, patent or patent 
application was specifically and individually indicated to be incorporated herein by 
reference. In addition, citation or identification of any reference in this application 
5 shall not be construed as an admission that such reference is available as prior art to 
the present invention. To the extent that section headings are used, they should not be 
construed as necessarily limiting. 
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WHAT IS CLAIMED IS: 

1. A method for analyzing a functional map of at least one tissue of a patient, 
comprising: 

managing a plurality of functional maps each being associated with a plurality 
of first biological activity indications; 

receiving a functional map being associated with a plurality of second biological 

activity indications; 

identifying a matching set of said managed functional maps by matching 
between said plurality of first and second biological activity indications; and 
using said matching set for a member of a group consisting of: an image data 
acquisition, a diagnosis of said received functional map, a classification of said 
received functional map. 

2. The method of claim 1, wherein said received functional map is associated with first 
medical information related to the current patient, each said managed functional map 
being associated with second medical information, said matching comprising matching 
between said first and second medical information. 

3. The method of claim 1, wherein said received and managed functional maps are 
pixelated. 

4. The method of claim 3, at least some pixel elements of said received pixelated 
functional map is associated with said plurality of first biological activity indications, 
at least some pixel elements of each said pixelated functional map is associated with 
said plurality of second biological activity indications, said matching being between 
respective pixel elements of said received and managed pixelated functional map. 

5. The method of claim 1, further comprising preprocessing said received functional 
map before said matching, said preprocessing comprising a member of a group 
consisting of: registering said received functional map according to at least one of said 
functional maps and denoising said received functional map. 
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6. The method of claim 5, wherein each said first and second medical information 
comprises a member of a group consisting of: a laboratory result, a therapeutic 
procedure record, a clinical evaluation, an age, a gender, a medical condition, 
identification information, genetic information, a patient medical record, a metabolism 
data, blood pressure, a sensitivity, an allergy, a population relevance, an epidemiologic 
classification, a patient history, and a treatment method. 

7. The method of claim 1, wherein each said received and managed functional map 
comprises a member of a group consisting of: a positron emission tomography (PET), 
a PET - computerized tomography (CT), a single photon emission computed 
tomography (SPECT), an extracorporeal gamma scan, an extracorporeal beta scan, an 
intracorporeal gamma scan, and an intracorporeal beta scan. 

8. The method of claim 1, wherein each said first and second plurality of biological 
activity indications comprises an uptake level of radiation emitted from a plurality of 



tracers. 



9. The method of claim 1, wherein managing said plurality of functional maps 
comprises at least one prototype of a pathological biological activity. 

10. The method of claim 1, wherein at least one of said managed functional map is 
associated a pathological diagnosis, said diagnosis of said received functional map 
being determined according to said pathological diagnosis of members of said 
matching set. 

11. The method of claim 1, wherein said managing comprises managing more than 
1,000,000 functional maps. 

12. The method of claim 1, wherein said matching comprises matching topological 
similarities between said received functional map and at least one of said plurality of 
managed functional maps. 
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13. The method of claim 1, wherein said matching comprises matching common 
radiation emission pattern between said received functional map and at least one of 
said plurality of managed functional maps. 

14. The method of claim 1, wherein said received functional map and at least one of 
said plurality of managed functional maps are kinetic functional maps. 

15. The method of claim 1, wherein at least one of said plurality of managed 
functional maps is associated with a method of treatment and with a success evaluation 
thereof, said using comprising outputting a treatment recommendation according to 
respective said evaluation of at least one member of said matching set. 

16. The method of claim 1, further identify a plurality of biological pathways in said 
received and managed functional maps respectively according to said first and second 
plurality of biological activity indications, said matching comprising matching said 
plurality of biological pathways. 

17. The method of claim 1, wherein said using comprises classifying said functional 
map. 

18. The method of claim 1, wherein said using is performed in real time. 

19. A system for analyzing a functional map of at least one tissue of a current 
patient, comprising: 

an input unit configured for receiving the functional map being associated with 
a plurality of first biological activity indications; 

a database configured for storing a plurality of functional maps, each being associated 
with a plurality of second biological activity indications; and 
an analyzing unit for identifying a matching set of said stored functional maps 
by matching between said plurality of first and second biological activity indications; 

wherein said matching set is used for a member of a group consisting of: an image 
data acquisition and treatment. 
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20. The system if claim 19, further comprising an integration module configured for 
preprocessing said functional map, said preprocessing comprising a member of a 
group comprising: registering said functional map according to at least one of said 
stored plurality of functional maps and converting said functional map to a data format 
of at least one of said stored plurality of functional maps. 

21. The system if claim 19, further comprising a display unit configured for displaying 
said matching set. 

22. The system if claim 19, wherein said analyzing unit is configured for weighing 
member of said matching set according to their potential relevance to said received 
functional map. 

23. A distributed system for analyzing a functional map of at least one tissue of a 

current patient, comprising: 

a plurality of client terminals each configured for receiving the functional map 
being associated with a plurality of first biological activity indications; 
a database configured for storing a plurality of functional maps, each being 
associated with a plurality of second biological activity indications; and 

an analyzing unit for matching between said plurality of first and second 
biological activity indications; 

wherein said matching is used for a member of a group consisting of: an image data 
acquisition, a diagnosis of said received functional map, a classification of said 
received functional map. 
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24. A research tool for identifying a trial group, comprising: 

an input unit configured for receiving a set of characteristics defining a patient 

profile; 

a database configured for storing a plurality patient profiles; 

an analyzing unit for identifying a trial group by matching between said set of 
characteristics and said plurality patient profiles; and 
an output unit for outputting said trial group. 

25. The research tool of claim 24, wherein each said patient profile being associated 
with a functional image. 

26. The research tool of claim 24, wherein said trial group is a control group. 

27. The research tool of claim 24, wherein said set of characteristics comprises at 
least one first biological activity, at least one of said plurality patient profiles 
comprising at least one second biological activity analyzing unit for identifying a trial 
group by matching between said at least one first biological activity and said at least 
one second biological activity. 

28. An imaging system for capturing a functional image of at least one tissue of a 

patient, comprising: 

at least one detector for obtaining a source functional image being associated 

with at least one first biological activity indication; 

a database configured for storing a plurality of reference functional images each 
being associated with at least one second biological activity indication; and 
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an analyzing unit for matching between said at least one first and second biological 
activity indications; 

wherein said analyzing unit is configured for controlling said at least one detector 
according to said matching. 

29. The system of claim 28, wherein said functional image depicts a segment of a 
requested area, said controlling comprises maneuvering said at least one detector to 
capture an additional segment of said requested area according to said matching. 

30. The system of claim 28, wherein said detector comprises a radiation 
transmitting unit for emitting radiation toward said segment, said controlling 
comprises adjusting the intensity of said emitted radiation according to said matching. 

31. The system of claim 28, wherein said detector is configured for obtaining said 
functional image, by a first modality, selected from the group consisting of a single 
photon emission computed tomography (SPECT) unit, a positron emission 
tomography (PET) unit, an extracorporeal, hand-held gamma scan unit, an 
extracorporeal unit, hand-held beta scan, an intracorporeal gamma scan, an 
intracorporeal beta scan, an intravascular gamma scan, and an intravascular beta scan. 

32. The system of claim 28, wherein said source functional image is a preliminary 
image mapping a radiation emitted from a first tracer, said controlling comprising 
outputting a recommendation for the injection of a second tracer based on said 
matching. 

33. A method for obtaining a functional image of at least one tissue of a patient, 
comprising: 

a) receiving a preliminary functional image associated with at least one first 

biological activity indication; 

b) matching between said at least one first biological activity and a plurality of 
respective biological activities each of a reference functional image; and 

c) outputting instructions for obtaining an additional preliminary functional image 
according to said matching. 
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34. The method of claim 33, further comprises: 

d) obtaining said additional preliminary functional image according to said 

instructions; and 

e) combining said preliminary functional images producing a final functional 

image. 

35. The method of claim 34, further comprises repeating b)-e), wherein said at least 
one first biological activity are taken from said final functional image. 

36. The method of claim 33, wherein said instructions comprises a member of a group 
comprising: an identifier defining which tracer to use during said obtaining, an 
identifier defining in which concentration to use a tracer during said obtaining, a point 
of view of at least one detector which is used for said obtaining, a region of interest to 
be imaged during said obtaining, and refining said preliminary functional image. 

37. A method for calculating a treatment recommendation, comprising: 

a) managing a plurality of patient profiles each being associated with a 
plurality of patient medical records, at least one treatment, and an outcome evaluation 
of said at least one treatment; 

b) receiving a current patient profile being associated with a plurality of related 

medical records; 

c) identifying a matching set of said managed patient profiles by matching 
between said plurality of patient and related medical records; and 

d) calculating a medical recommendation according to said at least one 
treatment of members of said matching set. 

38. The method of claim 37, wherein plurality of patient profiles includes said at least 
1,000,000 patient profiles. 

39. The method of claim 37, wherein each said patient profile having a functional map, 
each said functional map being associated with a plurality of biological activity 
indications, said identifying comprising identifying said matching set by matching 
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between biological activity indications of said current patient profile and said plurality 
of patient profiles. 

40. The method of claim 37, wherein each said plurality of patient medical records 
comprises a member of a group consisting of: a laboratory result, a therapeutic 
procedure record, a clinical evaluation, an age, a gender, a medical condition, 
identification information, genetic information, a patient medical record, a metabolism 
data, blood pressure, a sensitivity, an allergy, a population relevance, an epidemiologic 
classification, a patient history, and a treatment method. 

4L The method of claim 37, wherein at least some of said plurality of patient medical 
records are associated with a time tag indicating a related occurrence or examination 
time. 

42. The method of claim 37, wherein each said at least one treatment is associated with 
a reliability score, said calculating comprising calculating said medical 
recommendation according to said reliability score of members of said matching set. 

43. The method of claim 37, wherein each said patient profile is associated with a 
current treatment record, said identifying comprising identifying said matching set by 
matching between current treatment records of said current patient profile and of said 
plurality of patient profiles, said medical recommendation comprising a continuation 
treatment for said current patient profile. 

44. The method of claim 43, wherein said current treatment record profile is associated 
with a respective outcome evaluation. 

45. The method of claim 43, further comprising: 

e) updating said current treatment record of said current patient profile with 
said medical recommendation and said respective outcome evaluation with an 
outcome of a respective treatment; and 
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f) repeating a)-d) wherein said current treatment record is said updated current 
patient profile and said respective outcome evaluation is said outcome of a respective 
treatment 

46. The method of claim 45, wherein said medical recommendation is a medical 
recommendation of a phase in an ongoing treatment and said outcome is a current 
outcome of said phase, said updating and repeating are performed during said ongoing 
treatment. 

47. The method of claim 37, wherein said medical recommendation comprises a 
request for an additional evolution, further comprising: 

e) updating at least one of said plurality of patient medical records with said 

additional evolution; and 

f) repeating a)-d) wherein said current patient profile being updated with said 

additional evolution. 
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